It has been reported that heat treatment to inactivate human T cell lymphocyte virus type III (HTLV-Ill) does not affect assays of serum calcium and phosphate. I However, we have found that in hypercalcaemic and/or hyperphosphataemic serum, heat causes large changes in these measurements and we describe here means to avoid such artefacts.
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From the Department of Chemical Pathology, Sf James' University Hospital, Leeds LS9 7TF, UK It has been reported that heat treatment to inactivate human T cell lymphocyte virus type III (HTLV-Ill) does not affect assays of serum calcium and phosphate. I However, we have found that in hypercalcaemic and/or hyperphosphataemic serum, heat causes large changes in these measurements and we describe here means to avoid such artefacts.
Methods
Serum samples from patients with normal and abnormal mineral metabolism were divided into control and heated aliquots, and, where indicated, disodium EDTA (6 mg/rnl, serum) was added to a third aliquot before heating. Heating was conducted at 56°C for 30 min. Calcium was determined either by cresolphthalein compleximetry or by atomic absorption as indicated, and phosphate by molybdate colorimetry. Control and treated aliquots were assayed in the same batch within 4 h of heating. Paired data were compared by Wilcoxon's matched pairs signed ranks test. Regression analysis was performed by Deming's rnethod.f
Results and discussion
In 13 samples of serum from patients with normal mineral metabolism, changes in colorimetric assays of calcium (mean pair difference 0·008 mmol/L) and phosphate (mean pair difference 0·009 mmol/L) with heating were not statistically significant.
To investigate the effect of heat on hypercalcaemic and/or hyperphosphataemic serum, 30 samples (10 with both hypercalcaemia and Correspondence: Dr P 0 Giles. Department of Clinical Chemistry. The Royal Infirmary, Edinburgh EH3 9YW. UK. hyperphosphataemia, nine with hypercalcaemia alone and 11 with hyperphosphataemia alone) were studied. Heating produced reductions in colorimetric measurements of calcium (mean pair difference 0·21 rnrnol/L, P<0·005) and phosphate (mean pair difference 0·18 mrnol/L, P<0·005), which correlated with each other (Fig. 1, r=0 '859, P<1O-5 ) . These changes (up to 0·56 mmol/L for calcium) varied considerably between samples and were unpredictable from measurements on heated serum, which were frequently seriously misleading. Large changes occurred even where only one of the two analyte concentrations was raised before heating. In hyperphosphataemic serum, heating caused hypercalcaemic samples to appear normocalcaemic and normocalcaemic samples to appear hypocalcaemic.
To demonstrate the effect of adding EDTA before heating on phosphate assays, 22 serum samples (two with both hypercalcaemia and hyperphosphataemia, 18 with hyperphosphataemia alone and two with hypercalcaemia alone) were divided into control, heated and EDTA heat-treated aliquots. Heating produced reductions in colorimetric determinations of phosphate (mean pair difference 0·28 mmol/L, P<0·005) which were prevented by EDTA. The phosphate measurements in aliquots treated with both EDTA and heat were slightly greater than in unheated controls, but this effect was clinically unimportant (mean pair difference 0·01 mmol/L, P<0·05).
To show the effect of heating with and without EDTA on the assay of calcium by atomic absorption, 22 hyperphosphataemic serum samples were divided into control, heated and EDTA-heat-treated aliquots, and assayed for calcium by atomic absorption. Heating produced reductions in assayable calcium (mean pair difference 0·19 mmol/L, P<0·OO5) which were prevented by EDTA. The calcium measured on each EDTA-heattreated aliquot was slightly higher than in its unheated control but this effect was too small to be of clinical importance (mean pair difference 0·06 rnrnol/L, P<0·005). Direct assay showed that the EDTA was not contaminated by calcium.
The prevention by EDTA of the correlated decreases in calcium and phosphate assays found in heated hypercalcaernic and/or hyperphosphataemic serum samples suggests that heat causes a reaction between the two analytes yielding products undetectable by the methods used here. Although hypercalcaemia and/or hyperphosphataemia in association with HTLV-III infection is unusual, sera-conversion has occurred following renal transplantation and such patients have been returned to haemodialysis after graft rejection." If measurements of calcium and phosphate are indicated in HTLV-III positive serum samples, they should be made on material treated with both EDTA and heat, as described here, or on unheated samples. Addition of EDTA to the tube to be used for heating before the serum is added involves no more manipulation of the unheated sample than addition to a plain tube before heating.
